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WARNING!

THIS COMPOUND IS ABSORBED THROUGH THE SKIN AND THE INTESTINAL
TRACT. IT IS TOXIC, CARCINOGENIC, AND MUTAGENIC. IT IS AN
IRRITANT AND IS CORROSIVE IN THE PRESENCE OF MOISTURE. AVOID
FORMATION AND BREATHING OF AEROSOLS.

LABORATORY OPERATIONS SHOULD BE CONDUCTED IN A FUME HOOD, GLOVE
BOX, OR VENTILATED CABINET.

AVOID SKIN CONTACT: IF EXPOSED, WASH WITH SOAP AND WATER.

FOR EYE EXPOSURE, IRRIGATE IMMEDIATELY WITH LARGE AMOUNTS OF WA-
TER. FOR INGESTION, DRINK PLENTY OF WATER OR MILK. INDUCE VO-
MITING. FOR INHALATION, REMOVE VICTIM PROMPTLY TO CLEAN AIR.
ADMINISTER RESCUE BREATHING IF NECESSARY. REFER TO PHYSICIAN.

IN CASE OF LABORATORY SPILL, WEAR PROTECTIVE CLOTHING DURING
CLEANUP. AVOID SKIN CONTACT OR BREATHING OF AEROSOLS. USE AQUE-
OUS ALKALI TO DISSOLVE COMPOUND. WASH DOWN AREA WITH DILUTE ALKA-
LI FOLLOWED BY SOAP AND WATER. DISPOSE OF WASTE SOLUTIONS AND MA-
TERIALS APPROPRIATELY.

A. Background

1,3-Propane sultone (propane sultone) is a white crystalline solid
below 31°C and a colorless liquid above this temperature. It is sta-
ble in the absence of moisture but is slowly hydrolyzed to a corrosive
compound (3-hydroxy-1-propanesulfonic acid) in the presence of water.
It is toxic in rodents and irritating on contact with eyes and skin.
Propane sultone is carcinogenic in rodents and mutagenic to plant and
bacterial cells. It is chiefly used as a chemical intermediate in
conferring water solubility to a variety of compounds.
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Chemical and Physical Data

1.
2.

3'

8.

9.

10.

11.

12.
3.

Chemical Abstract No.: 1120-71-4

Synonyms :
Y -Propane sultone
1,2-Oxathiolane, 2,2-dioxide (9CI)
3-Hydroxy-1-propane sulphonic acid sulfone

1-Propane sulfonic acid-3-hydroxy-y-sultone

Molecular ‘ H H
formula: structure: ? Z_ GH2
CqHg03S CH,0 O
3R6V3 ‘4i§¢"
weight: "
122.14 (o,

Density: solid, 1,51 g/cm3 at 20°C relative to water at 4°C;
liquid, 1.392 g/cm§ at 40°C relative to water at 4°C.

Absorption spectroscopy: No data.
Volatility: vapor preSsure = 1 mm Hg at 100°C.
Solubility: Soluble in water (100 g/1) with slow decomposition

Description, appearance: White odorless crystals below 31°C;
colorless liquid above 31°C.

Boiling point: 112°C at 1.4 mm Hg.
Melting point: 31°C.

Stability: Hydrolyzes in water to 3-h droxy-1-propanesul fonic
acid. Half-life at 37°C in phosphate uffer, pH 7.4, is 110 mi

Chemical reactivity: Reacts with carboxylic acids, primary
amines, alcohols, mineral acids, and thiols to form addition _
compounds via the alcoholic hydroxyl group, which appears on
hydrolysis. ’ :

Flash point: 158°C.

Autoignition temperature: No data.

Explosive limits in air: No data.
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Fire, Explosion, and Reactivity Hazard Data

l. Propane sultone does not require special fire-fighting procedures
or equipment and does not present unusual fire and explosion ha-
zards.

2. A condition contributing to instability is the presence of mois-
ture, which results in hydrolysis to free acid, which is highly
corrosive to metals.

3. No other incompatibilities are known to exist.

4. Propane sultone does not require nonspark equipment.

Operational Procedures

The NIH Guidelines for the Laboratory Use of Chemical Carcinogens
describe operational practices to be followed when potentially
carcinogenic chemicals are used in NIH laboratories. The Guide-
lines should be consulted to identify the proper use conditions
required and specific controls to be implemented during normal and
complex operations or manipulations involving propane sultone.

1. Chemical inactivation: No validated method reported.

2. Decontamination: Turn off equipment that could be affected by
propane sultone or the materials used for cleanup. If more than
1 g has been spilled or if there is any uncertainty regarding
the procedures to be followed for decontamination, call the NIH
Fire Department (dial 116) for assistance. Wash surfaces with
copious quantities of water. Glassware should be rinsed (in a
hood) with water, followed by soap and water. Animal cages should
be washed with water.

3. Disposal: No waste streams containing propane sultone shall be
disposed of in sinks or general refuse. Surplus propane sultone
or chemical waste streams contaminated with propane sultone shall
be handled as hazardous chemical waste and disposed of in accor-
dance with the NIH chemical waste disposal systern. Nonchemical
waste (e.g., animal carcasses and bedding) containing propane sul-
tone shall be handled and packaged for incineration in accordance
with the NIH medical-pathological waste disposal system. Poten-
tially infectious waste (e.g., tissue cultures) containing propane
sultone shall be packaged for incineration, as above. Burnable
waste (e.g., absorbent bench top liners) minimally contaminated
With propane sultone shall be handled as potentially infectious
waste and packaged for incineration, as above. Absorbent mate-
rials (e.g., associated with spill cleanup) grossly contaminated
shall be handled in accordance with the chemical waste disposal
system. Radioactive waste containing propane sultone shall be
handled in accordance with the NIH radioactive waste disposal
svstem.
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Storage: Store in sealed glass ampoules or screw-capped bottles
or vials with Teflon cap liners. Avoid exposure to moisture.
Refrigeration is recommended.

Monitoring and Measurement Procedures Including Direct Field
Measurements and Sampling for Subsequent Laboratory Analysis

1.
2.

Sampling: No data.

Separation and analysis: No specific methods have been reported
General methods for detection and estimation have been described
including colorimetric procedures using 4-picoline and o-dinitro
benzene as reagents (Sawicki and Sawicki, 1969) and the reaction
with 4-(4-nitrobenzyl)pyridine (Preussmann et al., 1969).

Biological Effects (Animal and Human)

1.

2.

Absorption: Propane sultone is absorbed by the digestive tract
after ingestion and through the skin.

Distribution: Distributed after intestinal absorption to centra
and peripheral nervous systems, bone marrow, ear duct, liver,
pancreas, ovaries, and mammary glands.

Metabolism and excretion: No data. 1In analogy with alkyl al-
kanesulfonates, one may assume that propane sultone reacts with
the thiol groups of cysteine or cysteine-containing compounds
with ring opening and excretion in the urine of the resulting
S-propylsulfonic acid derivative of cysteine. Similar reactions
may also be expected with primary amino and hydroxyl groups of
peptides and proteins.

Toxic effects: The intraperitoneal LD50s in the rat on subcu-
taneous, intravenous, and oral administration are 135, 210, and
350 mg/kg, respectively (Druckrey et al., 1970), and the lowest
lethal dose for dermal application in the mouse is 1,000 mg/kg
(Doak et al., 1976). No particular target organ has been iden-
tified. Eye and skin exposure can cause chemical burns, and
propane sultone acts as a strong skin sensitizer in experimental
animals. It has been reported that single skin exposures in
humans produce a slow-healing burn (Ippen and Mathies, 1970).
Animals exposed to 425 ppm of (heated) propane sultone by inha-
lation show delayed deaths, which‘1ndicates~the_possibility of
cumulative toxic effects from repeated exposures. B

Carcinogenic effects: Location of malignancies due to propane
sultone appears to depend on mode of administration; skin appli-
cation in mice results in tumors at the site of application (Doak
et al., 1976); oral or intravenous administration in rats pro-
duces tumors of the brain, kidney, and mammary glands (Druckrey
et al., 1970). Propane sultone is evidently transmitted across
the placental barrier, since tumors of the brain, pancreas, and
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ovaries have been observed in the offspring of rats given a sin-
gle intravenous dose during gestation.

6. Mutagenic and teratogenic effects: Propane sultone produces a
positive response in the Ames test and induces mutations in yeast
and rye cells. There are no data concerning its teratogenicity.

Emergency Treatment

1. Skin and eye exposure: For skin exposure, remove contaminated
clothing and wash skin with soap and water. For eye exposure,
irrigate immediately with copious quantities of running water
for at least 15 minutes.

2. Ingestion: Drink plenty of water or milk. Induce vomiting.

3. Inhalation: Remove victim promptly to clean air. Administer
rescue breathing if necessary.

4. Refer to physician. Observe for pulmonary irritation. Obtain
ophthalmological consultation for eye exposure.
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